Implications of Female sex on Stroke risk factors, care, outcome and rehabilitation: an Asian perspective by Mehndiratta, Prachi et al.
eCommons@AKU
Section of Neurology Department of Medicine
April 2015
Implications of Female sex on Stroke risk factors,
care, outcome and rehabilitation: an Asian
perspective
Prachi Mehndiratta
University of Virginia,, USA
Mohammad Wasay
Aga Khan University, mohammad.wasay@aku.edu
Man Mohan Mehndiratta
Janakpuri Superspeciality Hospital, India
Follow this and additional works at: https://ecommons.aku.edu/pakistan_fhs_mc_med_neurol
Part of the Nervous System Diseases Commons, and the Neurology Commons
Recommended Citation
Mehndiratta, P., Wasay, M., Mehndiratta, M. M. (2015). Implications of Female sex on Stroke risk factors, care, outcome and
rehabilitation: an Asian perspective. Cerebrovascular Diseases, 39(5-6), 302-308.
Available at: https://ecommons.aku.edu/pakistan_fhs_mc_med_neurol/84
E-Mail karger@karger.com
 Review 
 Cerebrovasc Dis 2015;39:302–308 
 DOI: 10.1159/000381832 
 Implications of Female Sex on Stroke 
Risk Factors, Care, Outcome and 
Rehabilitation: An Asian Perspective 
 Prachi Mehndiratta  a    Mohammad Wasay  b    Man Mohan Mehndiratta  c   
 a   Vascular Neurology Fellow, McKim Hall, University of Virginia,  Charlottesville, Va. , USA;  b   Department of Neurology, 
Aga Khan University,  Karachi , Pakistan;  c   Department of Neurology, Janakpuri Superspeciality Hospital,  Janakpuri , 
New Delhi, India
 
resources.  Key Messages: Our review exposed the gaps in 
our knowledge about stroke risk factors and differences in 
stroke care provided to Asian women. While there are socio-
cultural barriers that impede the provision of immediate 
care to these stroke patients, much needs to be done by way 
of prevention of recurrent stroke and treatment of risk 
 factors.  © 2015 S. Karger AG, Basel 
 Epidemiology 
 Worldwide Stroke affects 16.9 million people annually 
and is the second most common cause of death  [1, 2] . The 
greatest burden of stroke is in low- and middle-income 
countries, where 69% of all strokes occur  [3] . Asian coun-
tries constitute about 66% of world population and al-
most 70% of global stroke burden. Among Asian coun-
tries, South Asian countries (22% of world population) 
are the ones that are hit the hardest. South Asian coun-
tries contribute greatly to stroke mortality with about 
40% of global stroke deaths occurring here. 
 Age-adjusted prevalence of stroke in the Asian popu-
lation ranges from 260 to 4,800 per 100,000 and for South 
Asian population ranges from 44 to 843 per 100,000 peo-
ple  [4] . Percent prevalence of stroke in South East Asia is 
estimated to be 14.6% and it accounts for 4.5 million out 
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 Abstract 
 Background: Stroke affects 16.9 million people annually and 
the greatest burden of stroke is in low- and middle-income 
countries, where 69% of all strokes occur. Stroke risk factors, 
mortality and outcomes differ in developing countries as 
compared to the developed world. We performed a litera-
ture review of 28 articles pertaining to epidemiology of 
stroke in Asian women, stroke risk factors, gender-related 
differences, and stroke outcomes.  Summary: Asian women 
differ from women worldwide due to differences in stroke 
awareness, risk factor profile, stroke subtypes, and social is-
sues that impact stroke care. While Asian men have a higher 
incidence of stroke as compared to women overall, the long- 
and short-term outcomes in Asian women tend to be poorer. 
Both conventional and gender-specific risk factors contrib-
ute to stroke risk. Oral contraceptive use and addictions such 
as tobacco and alcohol are less prevalent among Asian wom-
en due to socio cultural differences. There is however, a 
much higher preponderance of pregnancy-related stroke 
and cardio-embolic stroke secondary to rheumatic heart dis-
ease and heavy use of chewing tobacco. The overall out-
come is poor due to poor access to health care and lack of 
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of 30.7 million cases worldwide. The epidemiology of 
stroke in the Asia-Pacific region differs from that in the 
western world. Two significant differences as highlight-
ed by Woodward et al.  [5] are (1) the higher incidence of 
cerebrovascular disease as compared to coronary heart 
disease and (2) a greater incidence of hemorrhagic stroke. 
Stroke in women and gender disparities are not well re-
ported in the existing literature from Asia  [6] . Much of 
the epidemiology is derived from mortality data. Women 
all over the world have lower stroke mortality than men 
similar to the stroke mortality in the United States  [7, 8] . 
 Physiological changes in women that contribute to 
ischemic stroke risk differ from those in men. Differenc-
es in immunity, hormonal changes and changes second-
ary to pregnancy and puerperium impact stroke type and 
outcome  [9] . With the increasing population of women, 
the burden of stroke in women is bound to increase. 
 There is a paucity of well-designed studies describing 
the epidemiology of stroke in Asia especially related to 
stroke in women. Asian women differ from women 
worldwide due to differences in stroke awareness, risk 
factor profile, stroke subtypes, and social issues that im-
pact stroke care.
 The objective of this review article is to present a com-
prehensive understanding of stroke in Asian women and 
the factors that influence prevalence, risk and outcome. 
We compared this data to stroke in Asian men and 
 European women with stroke (wherever available).
 Methods 
 We performed a literature review searching PubMed, Google 
Scholar, and the University of Virginia Health Science Library 
Journal database, and applying the following key words in various 
combinations – stroke, ischemic stroke, hemorrhage, women, 
pregnancy, puerperium, cerebral venous thrombosis, China, 
 Japan, India, Iran, Singapore, Thailand, and Asia. A total of 65 ar-
ticles pertaining to epidemiology of stroke, stroke risk factors in 
women, gender-related differences, and outcomes were selected 
for review. Only articles published in English language were se-
lected and both longitudinal and cross-sectional studies were re-
viewed. 
 Results 
 Incidence and Prevalence 
 Table 1 provides a comparison of age-adjusted stroke 
incidence between some Asian and European countries. 
It is evident that Asian women have a higher incidence as 
compared to European men and women and lower inci-
dence as compared to Asian men (except one study from 
India).
 The annual incidence rate of first-ever stroke was 
123.15 per 100,000 (men, 99.54 per 100,000; women, 
149.49 per 100,000) persons per year (95% CI, 102.46–
232.50) in India. This study highlighted the higher rate of 
stroke in women as compared to men  [10] . Ischemic 
stroke was more common than hemorrhagic stroke, clas-
sified on the basis of neuroimaging and it occurred in a 
1.86–2.21: 1 ratio. In the western world, where hemor-
rhage is less common, the ratio of ischemic to hemor-
rhagic stroke is 5: 1  [11] . 
 The incidence of first-ever and recurrent events in 
Chinese men and women were found to be 247 and 175 
per 100,000, respectively. The highest rate of stroke was 
in patients over age 75 and men consistently had a great-
er stroke incidence than women  [12] . Recent studies have 
demonstrated higher percentages of intracerebral hem-
orrhage (ICH) ascompared to ischemic stroke at 18.8–
47.6%. This is consistent with literature on stroke epide-
miology from other parts of Asia  [13, 14] . 
 One study from Iran has demonstrated a rising inci-
dence of stroke from 84.6/100,000 to 103.23/100,000 over a 
four-year period. About 51–53% of patients in the stroke 
registries from Iran are females; hence, stroke is slightly 
more common in this population. About 67.2–68.45% of all 
patients experienced an ischemic event, while intracerebral 
hemorrhage and subarachnoid hemorrhage were seen in 
23.9–28.4% and in 2.9–4.4% patients, respectively  [15, 16] . 
 In the INTERSTROKE study by O’ Donnell et al.  [17] 
women comprised 36% of stroke cases from Southeast 
Asia and 33% of stroke patients from India were women. 
The frequency of cerebral venous thrombosis among 
young women with stroke is high (up to 20%). A study of 
64 patients with stroke in pregnancy and postpartum pe-
riod by Panagariya et al.  [18] revealed that CVST was re-
sponsible for 40% of stroke cases stroke. Recent studies of 
hemorrhagic stroke from Taiwan highlight an incidence 
Table 1.  Age-adjusted incidence per 100,000 population
Country Men Women
United Kingdom (2004–2006) [62] 121 (100–144) 78 (62–97)
France (2000–2006) [63] 107 (98–117) 69 (62–75)
Italy (2004–2005) [64] 122 (94–150) 77 (55–99)
India (2003–2005) [10] 117 (88–152) 178 (102–223)
India (2005) [65] 163 (122–204) 115 (83–147)
China (Beijing) 2000 [13] 147 (134–162) 124 (113–137)
China (Changsha) 2000 [13] 190 (175–207) 119 (108–132)
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of pregnancy-related intracerebral hemorrhage at 10.5–
31.4 per 100,000 deliveries  [19] . This is in contrast to 
American and European studies that have found an ICH 
incidence of 4.6–6.1/100,000 deliveries  [20, 21] . There is 
a paucity of data regarding the incidence and prevalence 
of stroke in Asian women. Much of the data is obtained 
from regional stroke registries that have a male prepon-
derance of 71–76% that is much higher than European 
stroke registries  [22, 23] .
 Mortality 
 Reliable estimates of stroke-related mortality are avail-
able from countries of the Far East particularly China and 
Japan. Stroke results in 11% of all deaths among Japanese 
women and two thirds of these are ischemic in etiology. 
Similarly, stroke results in 13% of all fatalities among 
South Korean women with 60% being ischemic  [5] . This 
is in sharp contrast to the 1960s when majority of the fatal 
strokes were hemorrhagic in nature. In a study of 47,593 
women from India, men were more likely than women to 
die at 30 days even though they were younger in age at the 
time of stroke onset (p < 0.003; OR, 1.6; 95% CI, 1.17–
2.10). The mean survival time after index stroke was 10.2 
months for men and 4.7 months for women survival ex-
perience in men became less favorable overtime (P 5.762; 
log-rank test)  [24] . This is in contrast to some other stud-
ies from the same region that have reported a 30-day case 
fatality rate of 41.08% (men, 38.18%; women, 43.24%), 
with women at greater risk of dying at 30 days. The over-
all case fatality is significantly higher than in Western 
countries (17–33%) and is likely attributable to poor 
awareness and lack of access to health care  [10, 25] .  Ta-
ble 2 provides age-adjusted stroke mortality and 30-day 
stroke mortality among selected Asian and European 
countries. Mortality is high among Asian women (except 
Japan) as compared to  European women but less when 
compared to Asian men.
 Stroke Risk Factors 
 There are both conventional and gender-specific risk 
factors that predispose to stroke. Migraine with aura, atri-
al fibrillation, diabetes, hypertension and depression al-
though not gender-specific has been found to be more 
prevalent in women  [26] .
 Conventional Stroke Risk Factors 
 A recent study by Aljoharah et al. from Saudi Arabia 
demonstrated the stark increase in the prevalence of con-
ventional stroke risk factors in women within the last de-
cade. They report a 21.5% prevalence of diabetes mellitus 
as compared to 7.0% in the last decade, hypercholesterol-
emia at 53.2 vs. 11%, isolated systolic hypertension 5.0 vs. 
2.0% and increase in smoking to 7.6 vs. 0.9%. Hypertension 
resulted in greater mortality among women than men  [27] . 
 Obesity and Metabolic Syndrome 
 Obesity and metabolic syndromes have also emerged 
as threats for ischemic stroke within the last decade. For-
ty-two percent of Saudi women with ischemic strokes be-
tween 2000 and 2009 met criteria for metabolic syn-
drome. Earlier studies from South Asia have described a 
twofold increase in the prevalence of metabolic syndrome 
and insulin resistance among women as compared to 
men in the last decade  [28, 29] . 
 Oral Contraceptive Use 
 The risk of stroke in women that use oral contraception 
varies depending on age. Among women aged 15–19, the 
risk is 3.4/100,000 and it increases dramatically to 
64.4/100,000 in middle-aged women who underwent hor-
monal replacement therapy  [30] . Due to prevailing cultural 
differences, oral contraceptive use is infrequent among 
Asian women as compared to the western world. In a recent 
study of 958 women with ischemic stroke in 8 Asian coun-
tries, oral contraceptive use was found to be 8%  [31] . Among 
young women with cerebral venous sinus thrombosis, 10% 
were found to have used oral contraception. These rates are 
much lower as compared to the developed world where 
rates of oral contraception use vary from 35–60%  [32] . 
 Addictions – Alcohol and Tobacco Use 
 Alcohol and tobacco use among women is much less 
prevalent in Asian women as compared to women in oth-
er parts of the world. A recent population-based survey 
Table 2.  Age-adjusted stroke mortality per 100,000 population
Country Men Women
United Kingdom 2010 [66] 22 23
France 2009 [66] 11 14
USA 2007 [66] 15 15
Japan 2011 [66] 11 17
Singapore 2011 [66] 68 66
China 1994 [67] 86 (50–142) 67 (27–130)
China 1997 [12] 66 58
30-day stroke mortality
China 1997 [12] 27% 33%
India 2007 [10] 38% 43%
UK 2013 [68] 8% 12%
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of 25,524 women found that only 1% of the women re-
ported smoking. The use of smokeless tobacco compris-
ing betel nut and tobacco leaf that is chewed was more 
prevalent among women as compared to men (28 vs. 
21%)  [33] . Another population-based study of 1,290 
women from Pakistan highlighted the use of smokeless 
tobacco in 4.6% of women. Only 1.8% of all women 
smoked tobacco. Poor socioeconomic status and lower 
levels of education were both found to be independently 
associated with tobacco use  [34] . Similarly, according to 
present-day statistics, less than 3% of all women are re-
ported to smoke in China  [35] . Passive smoking has also 
been known to have a dose-response relationship with the 
risk for stroke. Chinese women who never smoked but 
were exposed to more than 20 cigarettes a day of passive 
smoker had twice the risk of stroke as compared to con-
trols  [36] . 
 Rheumatic Heart Disease and Atrial Fibrillation in 
Asian Women 
 In a study of 958 women from 8 centers in 9 Asian 
countries, 180 (19%) experienced cardio embolic strokes. 
Seventeen patients had a history of atrial fibrillation on 
admission and 57 of 632 (9%) patients tested via moni-
toring were found to have atrial fibrillation  [31] . A ma-
jority of these patients developed atrial fibrillation attrib-
utable to valvular pathology secondary to rheumatic 
heart disease (RHD). In all, 133 of 532 (25%) patients in 
the registry who underwent an echocardiogram were di-
agnosed with rheumatic heart disease. Wang et al. re-
viewed 21 studies of patients with RHD and stroke and 
found that the prevalence of stroke in Asian patients with 
RHD ranged from 0.37 to 12.6% over the last 30 years. 
While 3.4–23.2% of stroke patients in Asia were found to 
have RHD, only 1.8–2.0% of patients in Europe and the 
Americas were diagnosed with RHD over the past three 
decades  [37]. Data on gender-based differences in the in-
cidence of stroke secondary to RHD are lacking from 
Asia. 
 Migraine 
 The stroke prevention in young women study high-
lighted a 1.5 fold higher odds of stroke (95% CI, 1.1–2.0) 
in women with probably migraine with visual aura as 
compared to controls. This risk was further propounded 
in women who smoked and used oral contraception  [38] . 
Comparable literature is lacking from Asian countries. 
Only 1% of young Asian women (mean age 34 years) were 
found to have a history of migraine among a stroke reg-
istry from 12 Asian countries. 
 Dietary Factors – Anemia, Vitamin Deficiencies and 
Nutritional Status 
 Cui et al. in their study of 35,611 Japanese women 
found that an increased amount of dietary folate and vi-
tamin B6 intake was protective against mortality from 
stroke and coronary heart disease  [39] . About 59.9% of 
young Asian women with cerebral venous sinus throm-
bosis were found to be anemic with serum hemoglobin 
<11 g/dl. This was a statistically significant result and was 
found to be a predictor for development of venous throm-
bosis  [40, 41] . 
 Gender- and Age-Specific Risk Factors: Stroke in 
Young Asian Women 
 Stroke in the young occurs in varying proportions 
among countries of the Asian region. While centers from 
Pakistan and India have reported rates as high as 21 and 
30%, studies from Taiwan and South Korea identified 7 
and 10% of young stroke patients respectively  [22, 23, 42, 
43] . A retrospective study of stroke in young Asian wom-
en from 12 centers in eight countries found that age >36, 
diabetes, hypertension, dyslipidemia, recent myocardial 
infarction, electrocardiogram abnormalities and blood 
glucose >150 mg/dl were stroke predictors of acute isch-
emic stroke. The cohort comprised of 754 patients with 
acute ischemic stroke and mean age was 29. Thus, con-
ventional risk factors continue to have heavy implications 
in young ischemic stroke patients as they are in the other 
groups  [17, 40] . Recent studies from Korea have high-
lighted the higher incidence of atrial fibrillation among 
Korean women and a higher incidence of diabetes among 
women older than 65 years. In terms of stroke outcome, 
women had greater morbidity and were more likely to be 
dependent at 1 year after incident stroke  [44, 45] . 
 Stroke in Pregnancy/Puerperium 
 Two series of pregnancy-related stroke from Taiwan 
have reported a higher incidence in Asian women as com-
pared to the West  [19, 46] . Khan et al. examined medical 
records of 110 women with pregnancy-related or post-
partum stroke across 12 centers in 8 Asian countries. The 
mean age of these women was 27.94 (SD ±5.78), and 
49.1% of these strokes were venous in etiology  [47] . Post-
partum state was more likely associated with venous 
stroke as compared to stroke of arterial etiology. Patients 
with venous strokes were found to have a better function-
al outcome as compared to arterial origin stroke.
 Intracranial hemorrhage (ICH) has also been reported 
in pregnancy albeit infrequently in the western world. A 
large series of 423 pregnant patients from the United 
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States reported an incidence of 6.1/100,000  [20] . A French 
study by Sharshar et al. demonstrated a slightly lower in-
cidence at 4.6/100,000  [21] . Studies from Asia are in stark 
contrast to the above-mentioned series and have revealed 
a much higher incidence of ICH with estimates ranging 
from 10.5–31.4/100,000 deliveries  [19, 48] . Hypertension 
and preeclampsia/eclampsia syndrome characterized by 
the development of high blood pressure, proteinuria with 
or without seizures after 20 weeks of gestation have been 
primarily implicated in the causation of ICH  [49] . Thirty-
four percent of Pakistani and Middle-Eastern women 
with venous sinus thrombosis were found to have hemor-
rhagic stroke in a pooled database from 4 centers  [37, 50] . 
 Eclampsia 
 Tang et al. found that eclampsia resulted in stroke in 
21.47/100,000 deliveries in Taiwanese women. The rela-
tive risk for hemorrhagic stroke was 5.61 (95% CI, 0.71–
44.10) and for ischemic stroke was 11.23 (95% CI, 2.45–
51.59) from 3 days to 6 weeks postpartum with much 
higher rates ante partum  [46] . This literature is compa-
rable to studies from Europe and America that have dem-
onstrated a twofold increase in the risk for stroke among 
women with preeclampsia/eclampsia. This risk is in-
creased fivefold with early onset (<32 weeks) of pre-
eclampsia/eclampsia  [51] . 
 Depression and Social Issues 
 Depression is associated with both an increased inci-
dence of stroke as well as poor recovery after stroke  [52] . 
There is insufficient literature highlighting the rates of 
depression and its impact on stroke outcome among the 
Asian population especially among women.
 Differences in Stroke Care  
 Awareness and Delay in Arrival 
 Lack of awareness of stroke risk factors results in de-
layed arrival to the hospital  [40] . In a population-based 
structured telephone survey of Japanese adults, 23% were 
able to correctly identify 5 early signs of stroke from 
among 10 listed symptoms with decoy choices  [53] . A 
survey of high school students from Sargodha, Pakistan 
revealed a greater understanding of stroke symptoms 
among female students (61 vs. 30%). However, only 23% 
expressed the need for calling an ambulance and rushing 
to the hospital  [54] . A similar study from India revealed 
that patients in both rural and urban settings have a great-
er understanding of stroke symptoms, resulting in motor 
and sensory deficits but less so for other symptoms such 
as difficulty in speaking or understanding speech, head-
ache and dizziness. Only 55% of the population was aware 
of one stroke symptom  [55] . Although the literature on 
awareness of stroke symptoms does not provide gender-
based differences, one can hypothesize that the women in 
several Asian countries, where rates of female education 
are dismal, would not be abreast of stroke symptoms. 
 Stroke Treatment and Outcome 
 Although more than twothirds of stroke occurs in the 
developing world, the rate of utilization of thrombolysis 
in Asian developing countries is extremely low, between 
1 and 3%  [56] . Lack of stroke awareness, poor access to 
resources, financial constraints and presentation to the 
hospital outside the thrombolytic window limit tPa us-
age  [57] . From 2005 to 2007, only 18 out of 1,185 stroke 
patients received tPa at an academic medical center in 
 Pakistan. About 81% of these patients were male. The au-
thors reported that the high proportion of men receiving 
tPa might be secondary to a prevailing gender bias for 
high-cost treatments. 
 Turtzo et al. comprehensively reviewed literature on 
stroke treatment and outcome from Europe and the 
 United States to identify sex-based differences in stroke 
treatment. Women were less likely to present to a hospital 
within 3 hours as compared to men and were less likely 
to receive thrombolysis  [58, 59] . 
 Stroke Rehabilitation 
 Aggressive rehabilitation is a key player in stroke re-
covery. Luk et al.  [60] in their study on older Chinese 
women undergoing rehabilitation demonstrated a better 
functional outcome, but a poor motor outcome in women 
on discharge from rehabilitation. Men had better recov-
ery than women in climbing stairs and in activities of dai-
ly living after an index stroke according to the findings of 
an Italian case-control study by Paolucci and colleagues 
 [61] . Gender and cost bias are prevalent particularly with-
in low-income countries and may be responsible for poor 
access to rehabilitation for women. Further studies are 
needed to elucidate differences in stroke recovery in 
Asian women. 
 Limitations 
 Our review has several limitations. The studies re-
viewed were mostly retrospective and not powered to de-
tect gender-based differences. In addition, several stroke 
registries had a greater number of males that likely repre-
sents a gender bias in access to health care. Outcome and 
recovery data were not readily available and further stud-
ies are needed in this area. 
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 Future Directions 
 Our review exposes the gaps in our knowledge about 
stroke risk factors and differences in stroke care pro-
vided to Asian women. While there are socio-cultural 
barriers that impede the provision of immediate care to 
these stroke patients, much needs to be done by way of 
prevention of recurrent stroke and treatment of risk fac-
tors. We think that the burden of stroke in Asian wom-
en has to be dealt with in a multi-tiered fashion by uti-
lizing a systematic approach. There is an imminent need 
for (1) well-conducted, appropriately powered, pro-
spective clinical studies that record demographic and 
outcome data for female patients with acute ischemic 
stroke, (2) spread of stroke education particularly 
among women of lower socio-economic strata using 
specific literacy-based approaches and (3) improvement 
in the rate of stroke thrombolysis by improving pre-
hospital emergency systems and early arrival to the hos-
pitals. Further research needs to be done in Asian wom-
en to determine the impact of quality interventions in 
stroke care.
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